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(54) SEMICONDUCTOR MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
memory device which avoids the increase of area and 
complex control, can deal with the size structure 
variable parametric RAM and allows easy and exact 
control and the reduction of current consumption at the 
time of writing operation. 

SOLUTION: A control circuit la detects the readout 
data of the dummy memory cell DMC arranged in the 
cell array and makes the enable signal EN inactive to 
control the finish of the readout operation at the time of 
readout. Similarly at the time of writing, it inactivates the 
enable signal EN based on the output of the dummy 
memory cell DMC to control the finish of the writing 
operation. By this, the installation of an exclusive pulse 
generator is made unnecessary and the increase of area 
and complex control is avoided. And since even the 
parametric RAM of variable size constitution can 
produce activated pulses in accordance with its delay, 
control is kept easy and exact. 
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[If 3 ] ^7 □ ^ ^ ^ mi¥-c ^ »; iz^tf&ge £ *i 

go 

[O O 0 1 ] 

/f^M^ft5X^f < 4 V^7RAM (SRAM) 
[0 0 0 2] 

[0003] n*. y = - t^ij-bjis^mmLxm 



[0 0 0 4] ca>^'J^g(i. ff?iJt*c(c^^EUHr;u. 
tzt Hit S R AM-fe;U7b<gE^J£*u 01 Ifc^-fcfc? 

[5]-^JlcS-r^^Eij-tr;uMClk. MC2k. MC3k, 
MC4k (01 1 T*\£ 4fr<h LTl^3) ^-^t^y h*g 

BLk, BLBklcM^^ Ctlbt*7 hiBLk, 
BLBkfinfA'^MOS (NMOS) h^>vX^ 

7>^SAklCgI^^TU^ 0 fit, il^^y^EU 
-fcyUTU-ncJlD^T 1 ^lj<7>y 5— ^^r'J-tz^UDMC 1 , 
DMC2, DMC3. DMC 4 btlT 1^ 

£ 0 ^^b^S-^'E'Jt^DMC 1 , DMC2, DM 
C3, DMC4li-^0)y5-t*7 KiDBL, DBL 
B(C&^£*U itlb^S-t^yhSDBL, DBLB 
I^^A^-hDCG, DCGB^Lt^S-ffitli^ 

*<]£2Sfc£tf*j®iiH]s&i izmmztixi^o ^ur. # 

trCD^ ^E U -tr;Ufc J: 5 — ^ ^ 'J -tr;UUfc&iI(Z)'7 — K 

SWL1, W L 2 , WL3. WL4i:f^^ CHb 
K*gWL1, W L 2 , WL 3, WL4(i/<^77B 
F1. BF2, BF3, B F 4 Zft LT □ 05^ — 9 R 
DClCctyffi»**U*o *7Af-HCGk, C 

GBk. DCG, DCGB0^-Hgli^7Afa 
— 9 C D C CO &m<Z> tfcl * ^ -f > IC &S£ £ *L T I* £ o 
[0 0 0 5] S7c. t#a^^x*48 2T?*4$h 
£^&«^-f ^-^I/ifWE N(*P0T=l— ^R D 
C. ^^A-x=i--^CDCfeJ;t;S^32i^[i]SS3[Ci^ 

L-f^-^HI^RENIit>X7>^SAk, POt* 

£o Sfc, iz>X7>^S A klittjaEJ»4(cJftK2F;h. 

[0 0 0 6] Z0>«fc5>S:«rt(Cfc^T. tt^UlU*5«fcl/ 
»#a^Mff(Z>»T#IlHI±^a>cfc3r=fr*>ix«o 

i*^diLB#r±. 012 (a) (c^-Tcfc5(c. 

(l^RENrt*. -tr^TU-f + fcffi«*+l/=y 5— ;* ^E 'J 
□ - l/^;n:« U bfttt >X7 >?'S A k , 

2*l£o CftfCcfc U . -t>X7>^SAk, P 1 )^- 
y R D C *3 £ 1/ * ^ A -x 3 ~ 4f C D C 7 s -fe -f ^ U « 

[0007] wz&ftmt. 012 (b) ic^-r«fc5 
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[0008] 11 3it. \B\MMX*<? n y $ 01$1*T- * =E 

uaaoEiBia-efe*. nn 4i*. nn 3o>ss 

So 

[0009] c©@S*(?ii, y^'j-feybMClk. Mdm 

mt. ^ 11.3 2(DAttJ*H±£«ttL/=:7 

y. l^-fTfclBit^^^y ir;UMClk. MClmcDr 
- KJ8WL 1 »ic»«**ir^*. 

[0 0 10] fit, P^f^-^RDC 

WL)&<1*Il^o ^<7>M#^t^liffi£<7)2A*7> 
K^-hADI, AD 2. -CD-^A^aS^l^flfete* 
W a fit, 2A*7>K^-hAD1*fl)i*(DA 

CLKWteS^. LfctfoT. ^P'^lfCLK 
U^;K7)<h^<D^. !tlR7-K8WL^/WL/ 
^MzteZ&^lzmMZti&o t*7h8SBLk, BL 
Bk, BLm. BLBmll ^^A^-hCGk, CG 
Bk, CGm, CGBmS^Ltf-^SD, DBClJg 
i^ftltL^o ^7A^-hCGk, CGBk. CG 
m, CGBmli^7A7KbXCAD^b^7Af3- 

[0 0 1 1 ] S^&^^r— £ D i n l£/ \*'V77B UF2 

fit, ^^^lEl»LTCa>£iS*-X — ^liA' l >77 BU 
F3, BUF4^ltf-^llD|:M^, A*77 
7BUF3, BUF5. I N V LtSEfflf — £ 

*gDBf:iQ«£*LSo PTk, PTBk, PT 

m, PTBmfit*^ h&OZf *J ? * — i>m 
T?fcy . y— hWWZ/<y?T B U F 1 £^Lfc^P^ 
*«#CLK*<A***lT* tf-^frJ^ftSo 
[0 0 12] C(DJ:5«:«l*(=te^T. »*&*WM** 

(DMHFIIk ±7— K*£wt_(£>Lx><;M£a — u-<;u[c#}#^ 

^tf^h^SBLk, BLBk. BLm, BLBmti 
m^JEVcc^^^ (A>f U^;i/) izz? 1 )?* — 
So fit, ^P'^IfCLKtfP- L/-*;ua>«y* 
frS£. a«**Lfcr7— K« (WLj ) 3b</W 
fty. i«*hfc*7AifC LMtf/N-f I/^H:S1* 
£*lSo CCD<t^(C. t^;h«BLkiBLBklitt 
tLH^t— £D i nOXilciSUT. l^*irtM4yW 

=e 'J -tz;UMClk^{c^-(0^— ^ ^S^^^^So 

[0 0 1 3] a«4*L^ofct*^ hl&B L m , BLB 



x $ ? # s *i&Gosft^a> ^ y ^ vMSt fe 

So 

[0 O 1 4] 

1 coy^yssiE-ei*. i^tb l^gos^t 5>^n 
^*T*feS^siJ^icisitbtLrL>sc<t^b> y^^-BB 
ffi^it-rXpi^cD/^^y hy^^s-etttt^ttiLWMi* 

[0015] di 3<»*=Et)&mo>mmm?i)? 
*—*Jtta>9£&fr-(*i* % ■y--<<7j\s(D'ikm* r J—F& 

80)ftffilt*7fl)fcADCiaiJ:a3|xftL^ 

^Acotf^ h«t5i*tr^ htaso^T&ioA^^iiy^y 

^ b liMft «: t <7> T? fc S o iffic^^ ^7 ;UB#p B 1<D^#*< C 
[0 0 16] da>a>«fc3(^ I^^^S RAMtDCiS 

feSo a«*^A»rt2- 1 6a**<m*&*u fcoa 

% 1 *<Dfttfm&&MZ&t>*l* SIS fcf htST?<7>3tfife 
[0 0 17] A>^S*«(cB^Tft**tfc4, 

sr. v-'t xffij&vj&O'^ * h-y -y^SRAMictwis 

f SctlcfcSo 
[0 O 1 8] 

^yib^*fflt»"rs*»(*/^yK«-r?fcor. n^u 

Sit. IS^tti Ltfif^**IT^l±. ^o. S#^B#(c. 
±E$fS — >^y -tryu^bCO^— ^tti^i^gltS<»:. 8 

[0019] *fc. **M<D*an*^^y»at?tt. ± 
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[0 0 2 0] *tz. H»fi^P*^fl)»* 

tM^ySB-efcoT* **&*R*IH£. «y-tr;i/*< 

* y JBi**n » * tf e ^ k l t l * a b»iw j= y 

fil^HKSffiU -e-eDRFra©^^— K»*7^ J r-r^ 

[0021] *fc, H»»t?*n?*a>i»* 
^y *■-(?* -a ^5— *^y-tr;u£«;u ±fE 
[0022] *«M<D*sn*>^y»«rc**itf. is^ 

ffl*l=K^*»#a»«lftfl!)l»T»Illi3ft<frt>*t«. Lfc 

rTX<D/<9j( hy^^S!RAM-Ct*a>iIi£(ciifl£Lfc 

[0 0 2 3] ^(D^^^EUggC^ 
li. 7- Kii7*fY ^(c-riBWBt^^y-byUWM 

*y*<. i/2-9--r^>uj:ys<H5e**L«o c*u= 

[0 0 2 4] *«M(D*Wf*y^y*«(=J:*L 

it. #5— y^y-b;u^<z>S#^^T*<«l*n*tu. * 

[0 0 2 5] 

g 1 mtran 

mn*. **M(=«**»(*^^y««o>»i ommm 

u ^^y«iffStt»-r«*»*y^yi6Bi=*5^T. 
•w«i#tBfc^ajL*=itT?ft<. «*3&^n#a>««i= 

[0 0 2 6] 111 iCfclxTI*. f£*ffl£39*-rB 1 2tH 

ca»^y«ai*. frMttlc^y-fe;^ tz tints r 



a M-b;u*<ffi^J * *u ^iJlcH-r y y -b;UM elk, 

MC2k, MC3k, MC4k (H 1 TM44 ff) **— 
hf&BLk. B LB kdffittdJU C*l&fcf^M»BL 
k. BLBkl*nft*JHVIOS (NMOS) h^pl/V 
Xj^bS5A7^-hCGk, CGBk^LTt 
>^7>^S A k(Ct£^£;fxTl^o fit, 
^E'J-tzyUTL/^lCiDX.T 1 m<D&$— *^y-fe7UDMC 

1, DMC2, D M C 3 , D M C 4 tf4MTfel=HH' £H 
Tl*4o Ctlb^S-^^Ut^DMCI, DMC2, 
DMC3, DMC4tt— »a>y5 — t*^ hlSDBL. D 
B LBdJgttSfU ZtL&yS- tf ^ hfgDB L, DB 
L B(4^^A>f — hDCG, DCGB^Lt^5-ffl 

t»i*fl3e»fc«fetf«iWEitt (kit. mmnmti^5) i 

aCgi^tLTL^o fit, ftfTO^^y-b^feifctf 
ys— ^^y-b^/Ui^iKD^— KIBWL 1 , WL2, w 
L 3, WL4|CffiS6*tL. CI ft*? — KIBWL 1 , WL 

2, WL3, WL4(i/^v77BF1, B F 2 , BF 

3, BF4S^LtP>5f3-?RPCi:«kiJBBStL 

£o *fc* ^^A^r-hCGk, CGBk. DCG, D 

[0 0 2 7] frj#P[E}S&1 ali, iS^mLB#fc<fctf##& 
<^B#(C. T^^JWHiSSft*^- -f*— *I/«EN 
Sn-f U^ti?>X7>^SAk, P^-^RD 

c a^a^^— ycDc*5j:r;»#a^Ei»3(c«>ft 

7U3&<tt^dl*3|xyS — tf'> h8DB L, DBLBlCijift 
^y^tt>X7>^SAk, P 0f3 — ?R DC» 

[0 0 2 8] &fc. ±K«jau:cfc4«ifls*. m^co** 

*i*<t. 02 (a) ir^-Tcfcdlc. MftlalflH a*6n 
-f U^UOM *— EN tft>X7>^S A k. 
P^f3-^RDCfc^7Af3-^CDC|:ftlS 
£ft&<, CftlCj; y . t>X7>?SAk, P0^=i — 
^RDCfcct(;*7Af3-yCDCIi7^f -f^S 
(::*]»* ft* „ fit, p^-th — ?RDCi:fc^r, 
P — 7 KL/XRAD^bSWt^*7- KfiWLA<1* 
glift. «a«^— K«w l *</\-f b^U:4^J; 5 (= 
ffi«I**L*o ^IB#(C. *7Af3-?CDCl:m, 
^)7A7 KUXCSo^^7Ay- hCGk, CGB 
k. DCG, DCGB^SMSCSIffll^tl^o CftlC 

<ty. r KuxaftSfifcy^y-fevu. fct^iiMcik 

tgBLk. BLBklrljM-U ZCDfl^-7!)<-tZ>XZ>^S 
A k "Cl§i| | H^4xTtlj^3ls]K4^bt±j^3 J r — £ Dout £ L 
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[0 0 2 9] *fc. r?— Ktt'WL*<IBIt|'*"*L«i: % FfiS 
— ^ ^U-b;uo>-T— If? h*gDB L/ 

MMlHM a-efi. y5 — bf-y h$? D B L/DB L 

[0 0 3 0] 8*&**-B#l*. (b) ic^-r^d* 

k^u Ltmmommiz^ y 7^-b^n»6»(=-f ^ 
D^bist^^9- ki8wla<i *w**u ai«7 

— KfBWLA</\-f U^Wcft£,fc5(cEli)£*L<&o I^B# 
I^^^7A>r-hCGk ( CGBk. DCG, DCG 

B*<#ii«^ic^i^i^tL^ 0 iituc^y. -zKuxfi^ 

*u 7 Ki^x«#<Dy^'jHz;ui:z»#&S*L4o 
[0031] r?— K«WL36<B»**L*4k. Bff3£ 

fl)?5- y 'J -tr^KD^r— fcf? hflDB L/ 
DBLBlcMiltatl, !W>PBIHH-a(=A**#L 
£ e MttHsIiftl a-ett. #5 — If? h^DBL/DBL 

*7Af3-ycDctf#7^f<?*si:a»*ti 

A4 o 

[0032] ftfc\ *^y*;u<z>R^diLiiffi-e 
* y Steffi LftPBia>**<*i^&T?&*o R**ttiu4* 

[0033] jsji±ttBBLfc«fc5(c. 1 (Dmmmmiz 
^ttiLas*tt*DLrR^diL«i»*£it-ett<. 



[003 4] »2atfc»C 

12 3 14. *a§H^(c^4#««^ ; E , JSB(D|g2<D||jS6^ 
J8*^-risII»Bn?&*o @3(D8gli, El 1 lc^-f «E<§; 

■m ft * ^ u sgonttifl ft ntt«*s-r*ia>-cfcoT. 

[003 5] COggtft lftO)y^'Jt;i/MCk 
(4, T FTftfiS(DCMOS-f>A-> 11,1 2 (DA 
UJ*H±*S»ISftLfcSRAM-bJW=J:y«***L. 
•£0>3fScaV — K^T^tX h7>i/X^ A 1 , A2^ 
Ltf'VhSBLk, B L B k l--^-^i-?^UjiSc^3KT l x 

*fc* y S—y ^U-t;UDMC(4. $f s — 1£ v 

DBLi ffilfe ^ -f > t eDmiClEniCttR J*lfcNMOS 
h7>vX^DT1, DT2, 6«fct/y5-t*y h«D 

b LB<ta35BEvcc©«*&^-< >k<DWz&m$*itz 
nmos h^>vx£ DT3irj;yitja**iri^4o 

LT\ NMOSh7>vX^DT1, DT30^-h^ 
9— KflRWLlZftffidJ'U NMOSh7>V^DT2 
0)?- h*<«««ffiVCC^>«»^W>l=««**LT^ 

4 o 

[0 0 3 6] If? htlttBL k, B L B kPellCte. p ^ 
Y^MOS (PMOS) h7VvX^^bS5^a7 
>f XJB h^>^X$ E 1 a<?£$S£*lT^4o P 

mos h^^^x^^^ft^U^-v— v/^;ut ?^ffl 
8BLkiO)Bi:8a*^ zf>)T*-zs/z?ji>TvZf 

m h^^x* p 2 3f)<«jissavcc^<**&^-<>t e ? 

hftBLB k<t<Dra(C^g|*tLT^4o *Lt, 
y^EI, pi. P2(&y— h««f4. fl=>Uf— h 
CGk, CGBkOy-hMiHSic, 2j^A^=i — 

*vci*4. 

[003 7] Kffil:, KSSDBL, DBL 

Bfp1(C(4. PMOS h7>V^«^ft^37^Xffl 
K5>i>X4» D E 1 *<»R*+lTL^o PMO 

5 h^V^X^frbft^y^* — V/^UT?^ 

>vx* d p 1 #«aswi£ vccG>fl«& ^ *zst\±v h*g 
h7>vx^ d p 2A<sa5«iEvce<D#te^'r tf ^ 

hfSDB L BtCDmiz&mZftXl^Zo fit, 
VX^DEI. D P 1 . DP2(/)y — hSH(4^ jl^jJ* 
f — hDCG, DCGB^-HIiHttl:, *7A 
f 3 — *? CDC (DJl ^ ASW<S"^C O L (75tB^]7 >(C 

[003 8] -tz >X7>?S A k (4. PMOSh7>v 
X^PS1, PS 2, P S 3. *J«fctf-f >/<— ^ I N V 
S 1 Ccfc y«JS*tLTl^4o PMOSh7>vX^PS 

1 A<e? h«»BL k. b lb km\z&mz*i. PMO 
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S K^VvX* PS 2*<mM^EVCC^**S^^>^ t= 
PS 3*<B;JiaEVcC^tt$&7^><h fcf ^ hMB LB k 

£<&rai::»tt**iT^5o h^>vx$ p s 1 

~PS30y-hlSli, ^7A^hCGk, CGB 

-f>/<— £ I N V S 1 (DA^tffc:-/ hj&B L klcfg 

[0 0 3 9] ft|®l[E]S& 1 a (i. PMOS h^VvX* P 
D 1 , PD2, PD3. -O/^— £ I NVD 1 N fccfctf 
RSI7'J'^7P7^FFD1 fC£lJ*Sj&£;h,Tl^ 
£> 0 PMOS h7>vX^PD1^^5-t*7 hi^D 
BL. DB L B^lCfg^^tL. PMOSh7>vX^P 
D 2^m^^SVGC^^^^><t^5-e^ hlDB 
L^OPsllCfg^Ju PMOSh7>vX^PD3^1 
;J^^aVCC^«^^-r >t?*-\lV hi® D B L Bt0 
fcllCfgl^flTl^o fit, h?>V>X£PD1~P 
D3(Dy-htffit ^7A^hDCG, DCGBd) 

?—\-m&tmmz^ ^7At3-?cdc^7ai 

«^I^COL<7>tb^^^>lC^^i^^HTL^^o fit, 
$ I N VS 1 CDA^I3()<^S — tf*y hf&D B L(C 
tjb^A<7U ^^37P^^F FD 1 (D'J-tr^ h 
S^R(:=J£i^2*tTl>£o 7'J^7P7^FFD1fl) 
4? *V h 358^ S □ y 0 CLK(DA^7-f> l=f££! 

[0040] #£&<?f[H]£&3fi. =r4 L 3 

1, 3A*7>Ky-hAD3 1, -fX-S I NV3 
1,. INV32, INV33, fc«fctf^7 77BUF3 

1 ic^ytij^^nri^^o -r-f u>rss§DL3 1 
v>x**u ^-yj^m^ e n << >\zmm£ti. 
-r *-:?jhi^ e n &m jzmmmw 2 -ex 3a^7>k 

y— h3 1 (D-A^lrA7J*1±^o 3A^7>h>-h 
AD3 inmCDZAjjtm^lt. ^HI^ENOl* 

s&^vfccti/. #£&<^*-^mi^wen£^p 

7 0ttS^3S : ? L QI^^*+lTt>^o 7>K^-hAD3 
1 CD£ti^(i/<^7r B U F 3 1 fccfetf-f >/<— £ I N V 
3 SOjEWI^S^lCfg^^^^xt £ tic. >f 
I NV3 2^^Lr^flIJ»i®«TlCfg^^^riN^o ^ 
LT. A*;77BUF3 1 fccfctf-O^— S I NV33 
(DAJlltm^&ftr-Z D i n0A*7Ol:gS* 
*U /^77BUF3 1 CDfctiTDtftf ^ h^BLk ClfgigE 
-f £ 1NV3 3<bihj3ti*\fv hfgB LB k 

(Cfg^ftTl^o £fc. $ I N V 3 2CDA±I 

(i^'J^^^P^^?^^^®^©^^*^. tt}*tf 

[00 4 1] {f— hlHlS&5(i. $e&^— KTG5 1 . 2 



AJlT> Kf-hAD 5 1 „ >/<— * I N V 5 

1 (CcfciJffi^^ttTU^o SiH^- KTG5 1 (D-JjO) 

Atli^^ A<-tz>XTV^S A k(7)-f £ I NVS 

1(Dti3;b[cf£ij&£*u ffe73(DAtB^4S^<tb±l[Eia4lC 

tSi^^tLN-So fit, 2A^7>K^-hAD5 1 

O-Ta^A^S^S^^SS&SCD-I'VM*--^ i NV 

3 2<Dtfc*lC&gg£;h,. te7a(DA^ffi^-r^-^Hi 
D5 1 <7)tfl^](i^ii<f— KTG5 1 5»|$t§NMOS 
-< >A— £ I N V 5 1 ^^LtfEgy- h T G 5 1 &m 

St^PMOS h7>vx^^- hS^lcfg^^+ur 

[0042] 7 KUX/<^3?T 61*. ^P^^<1^-CL 
KICIHI^LTT KbXADR^77f«7'J 'V^^P 
5f?FF61, FF62. j3<fctf-f £ I N V 6 

1 , I N V 6 2IZ £ yfi/&£*lTl^£ 0 37 U y-f-?U~j 
^F F 6 1 C^tli^iiffi^ Q?bW>/<— ^ I N V 6 1 OATD 
ICfg*rc2*U ?'J <V?7n<yZfF F 6 2(Dih*}^Qt)< 
-f >A— £ I N V 6 2 0)A2)(Cfg$c£;ftTl x 'So 

[0043] P^fn-yRDCIi, P^7KL/Xf^ 
-KfgRAD1~4. fc£tfffi&<7>3A*7> K^-h 
ADR1, A D R 2 . J: Uf8/iJt£*lTl^o P^T 

Kuxf3- KM rad 1 fir KuxA^r ecoyv 

VZfzmyZfF F 6 1 <Dth*\Z&ffi£*l^ P^TKUX 
^zi— KMR A D 2f£>f ^ I N V 6 1 (DthJllZft 

^^?tt. P 07 K L/Xf^ — K8S R A D 3 (iT K UX/< 
-v^t 6 CD? U y-J-yn VZ?F F 6 3 0tiJ^l(C^^^ 
tL. P^7 KUXx=J— KSRA D 4li-0/^— ^ I N 
V 6 2(DfcU;blcf$^£;ftTU^o 7>K>f-hADR1 
(OATJiS^liT Kl/Xf3- K^gRAD 1 . R A D 3 

K>f — h A D R 2 (DAJlt&^ltT K L/Xf3- KM R A 
D2. R A D 3 6«fc^*-^H*E N©M7-f > 

[0044] ^7Af3-?CDCIt 2A*7>Ky 
— hADC, fccfctf/<*y?7BU FC(Cj;y48/S^*tT 
L^^)o 2A^)7> Ky— h ADCCD-T^^A^lS^li-r 

3S^A</<^?r bu fc£<HT^P7^Mc l kcd 
A73^-f >\Z&ffit!tiT^&o fits 7 > K y — h A 
DC©tt*A<*7Aa«fifCO LCO^^-T ><b IT 
^7A^f-hCGk, CGBk. DCG. DCGBCOy 

[0 0 4 5] ;j^|C % |S3(D^(7)il]#^. m4fc<fci/li! 
P^3?°F FD 1 3bHz-/ K*+L. -f* — ^Ufi-^ENA<M 

•< u^;UT*S#^^I5lS&3. y— KE8S5. nOf^- 
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^RDC, fccfcl/^^A-r=I-^CDC(rtid^l*H^o 

fe^^bS^^in]K3a)r> Ky— k ad 3 1 o>tts^j 

l*P — U*</UU:fiti»S*U A f '^7BU3 1 fccfctf-f > 
/<— * I NV3 3lii«iittlBlC«l#**LSo ^LT. 
-f £ I N V 3 2 00dl*tt/N-f l/^UC*5^i^ 

h@85fl)7> KV- hA D 5(Dffl*l*/W U 
"CjUI=flH»**U ISay- h T G 5 1 [*2gill*^£>ffi}# 
S*U *>1*7>^SAk£W:&®tt4£<D«#IEaU& 

[0046] C(D«®r% P^f3-?RDCCfcl> 
T\ P-7 K R A ^IRt^t 9- KttW L 

1 *si**u K«wLtfA-f b^uc^§<j; 

fCOL/)Wb^U:4 st Js ^7A>f-hCGk ( C 
GBk, DCG. DCGBj&<»ffl*ffilC*I»**l* 0 C 

7hgBLk, BLBkCStL, -Om-^-^-iz>XT> 
A kT«*BSftTdl*@tt4fr&tb*-7 ? — * Dout 

[0 0 4 7] &tz. V— KBWLjMB«lS*l*i* 
(7)^5— > ^E 'J-tz;UCD^— ^7b<^5 — hUDBL/ 
DBLBCg^LtSil, ftJffil|EJS&1 alCA***. 

f~^^^^ti^cfc5(^d:ot^^ e *<Dtz#> % #5 

I N VD 1 <D£b*ii^-DS(i/\^r U^UCWL. -£<D 
7'J Vy?uy-JF FD 1 l*»J-fe* h**U -f * 

— ^Ml^ENtfP — U^K=«y«*>*. C tile J: 
LJ % P^f3-^RDC07>h7-hADR1, AD 
R2, *7Af=l-*CDC07>Ky-hAD 
C. n&lff— h[HlgS5CD7> KV-KAD5 1 T^*? 

[0048] H5{c^^-^ai^. Bt^m 

^^5— ffllPlfBESSl fl)7'J*;^n*;?FFD1 *<4z 

^A^zi-^C DC|cfciJ;t)£*i£ 0 S#a&^ 

S&3<7>7> K^— h A D 3 1 <©ttS*l±/W U^JKr«}# 
£*U /<*;^7BU3 1 *>*fctf-f * 1 N V 3 31* 

W*RBl=«l***l*. ZJfclCfcy* g#&<^-* D 
in^t'^hSBLk, BLBkl:fi»*3|l4. fl 
T\ <f * I N V3 2<Dffi*ttP— L/^UCfti^ 

t*>6, y- h@B5 0)7> K^- K A D 5<0UAI4P 

— U*CjU=#J*4*U lEiH^-hTG5 1 liJMtBttB 



[0049] ZttttBt?* P-^fP- ^RDCClfcl^ 
P-7KbXRAD^6aRt^#9-K«WLA< 

1 *aii*t. a»«?^— K«wL3&«/\-f i^^ucft-Scfc 

COLtf/W b^KCftlJ, *7Ay-hCGk, CG 
Bk, DCG. DCGB/j<iMil:aai^^^)o d*l 

jX^[5]SS3(Cj;yS#^^— ^ D i nA<t*^ h»BL 

k, B LB klcfetlK2*u 7 KUXtWy^'J^U: 

[00 so] Sfc v 9-K«WL3&<B»S*i5t, 
<7>#5 — y^U-bJUO-r— ^*^5- hflDBL/ 
DB L Blzm^t LT«*U SlfflEBl a|CA2]£*l 

*o #5— S**<SS^fclJ**i6<t. MMBK1 atfM 
$ 1 n vd 1 <&aj*«-S-DS(±/W i/^;ncl8 

U *-<DJ63l* 7'J ^^7P*;?F FD 1 li'J-fe*y h£ 

*u -f ?;i/«tEN*<p- u-<;Kc«iy**>«. z 

tt(Cj;y % P0fP-^RDC(D7>K^hADR 
1, ADR2, — % *7AfP-^CDC07> K^r— 
hADC, 33cfcT/»#a^|5|»5a)7>Ky— hAD3 

[0051] zc-e. roaLfc«fc5(ca^tiiLiss«fey 

-bJUCDR^tt LgffiSfW LT+r;u?*>f A[eJS&£tt/#; 
[0052] *R(D-b;u7u-f *a>ys— ^^E'J-byu* 

— >^ y-b;n±-b;ur u-f ^cop^-t^— »B 

[0 0 5 3] *«2fl>j|J6^B(cfeix"Ct. ±i£Lfrm 
[00 54] g3 HISSES 

B6I4. H)Jia'C^P^*fl)M-C^ : E'J^4<lJ«S 

T^-r ^(cU-C^a^tffa^^UBBflDBBB-Co 
T. !t*«*StHl 3tH»««»#l*H-8*S4. 

MClk. Mdm^f*. I 2CDAl±j^I|r1 

±*»*Lfc7'J *;?7P^?*644S RAM-feyUS 

^ijic^ it fc y . [sj-fticiag^tLt- ^ ^e u -tr;u> ^e g 

-tz;UMClk. MClmCDT^-bX h^Vi/X^ A 1 . A2 

fl>y- hBBA^iio^— KfiwL i shri^ 

[00 5 5] fit, g£&«?*B^ P0fP-?RDC 
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leaser. P-7KL/XRAD^bIfit/<$9-Ki 

wl*<i*si«v&o *(&»R«#i±»r3£(D2Aa7> 
Ff-KAD1, AD 2, -fl)-*fl)A*«?i:*ttS 
ft£o fir, 2A*7>Ky-hAD1»0ffi*(DA 

rttt^c:!** £p-/^ft^CLKicS^<*-f sv^aa 

SI3B1 OCDfcii^lft^-S 1 O«^hl>o fit, tft 
tM-^KDI /2«fcy«lM*IHJ3J:tf fcf* h«*<tt«L 

r L*3i»nn*y«L^iB(-»ffi«c*«k5i=iBB**t. 

[00 56] *fc % t*7hMBLk, BLBk. BL 
m. BLBmli. jj^A^f-hCGk, CGBk. CG 
m, CGBmS^Ltf-^D, D BirfttSSflTl* 
iJ7A^hCGk, CGBk. CGm, C G B m 
l±*7A7 KL/ZCAD^&*7Afa-yCDC|Cfe 

$^LT^p^^f§c l Ka)j£*>T^ya>^-r s>^f 

fits ^^5 1 ls]S&LTC(Dtll^l J r — ^l*A f 777 BU 
F3, BUF4^Ltf-^SD(C«^^ /^>7 
7BUF3, BUF5, 1 N V 2j^LTJ^glf-^ 
f8DB|:e**<l5, PTk, PTBk. PT 

m, PTBmlte*; hUO^Uf-V" vffl h7>vX^ 
-C&y. H«lcAy77BU F 1 S^Lfc^P^ 

[0 0 5 7] B7I4, 5>^iE^[e]S&1 O0)«jafiU' 
^^-riUKIl-Cfe^o CO^-f 5></IHfilHli»1 Oli. 

1 0 1 , -f >/<— £ 1 0 2, 1 03. ££1/^ 
TV— h 1 0 4C: c J;yiiij£2;h,Tl^o assiK 1 0 1 
i-f 1 o 2 35<E5»Jlzl««*ix. XBBR10 1 

$ 1 0 2 0>aj2l3&V7^r— h 1 0 4(D-*0A^3 
«?-lc««**L, /TV— h 1 0 4<Dft&*<DA**?A< 

y T^f— h 1 0 4(DBA^>/<-J 1 0 3<DA*lcft 

&*Mc*Mf*B#H (tw) «feyjS<L. 1/21M*;U 
[0 0 5 8] »= % ±IE«j»lCcfcS»#&*»ft*. El 

5ft«J«l=fc^-C. »£a**B#l*. 0 1 4[C^-f £5 
Lk. BLBk. BLm, B L B m (4S;il^i± VQC 

;u (/\-ru^;u) [c^y^-v— v**i4„ fit, £p 



'yHSEfti ojcjs^r^p^^a^-c l K(rSr5#9 

Wl— KIWLtf>P*;^»C L K^5x*>Ttf y^b 
[0059] ^(Dt#. a«**Lfc9— K« (WLj ) 

BLBkttt*a*f-*D i nOmzfcCT. 1^*1 
[0 0 6 0] M?Sft**ofcSMMRtf* httBLm . 

BLB m mO&m*. 0 8|C^t<fc5lCtj:So "Tft*) 

I8*s ««t?*ta^l*H 1 3C0^*gg 
(DW^S^LTl^So -tz^MClmSfO)^— ^(ZJSCT. 
^^EU tJi/tact, <!:*> *j6<p— U^KcftS 

[006 1] a±BUWLfc*3l=. ** 3 

^c-r-6ft|Bl*> ; E , J-b;HBFMcfcy*<. 1/2-fr-f* 

;ucfcyja<-r*cfe5(=Lfca>Tf. *i«*7A<z>e^h 

[0062] i4HM^ 

# 5 — ? — hlDWL, hfSDBL, D 

BLB, ^5— ^^EU-ti;UDMCM$»i6lt. > 

w l 1 ^7^7 t- -< ^ftia **j»-r -5 * a dflnas 

[0063] jfS-y^U-tr^DMCMlt ii«<7>*^ 

»J-fe;u£Hl$lc* -f>/<— £ ill. 11 2<DAffl*H 
±t*KLfc7 l J ^^p^^bWSRAMWT? 

fey, 7^tXh7>vX^A1 1, A1 
8^5-9 - K«DWL|:ft»**itl>4. fit, 
ca)-b;uo>y — Kli. *o>b'<;u*W>/<— * i nvi 
3. I N V 1 4lr ( fcyna5lc^ytti-t±^J:5^Cc^oTl^ 

-So ^fr. y = — ^^'J-fe;UDMCM(4. NMOSh7 
>i/X^ N T 1 1 I N V 1 4 $-^>Ltz^ Q 

£*lTl^£o NMOS h7>vX^ N T 1 2(4. 

[0064] Sfc, ^S-t'^hSDBL, DBLBC 
(4^^A^— hCGM. CGBMA<fg^^tL. ±^A<f 
— hCGMIin*777BUF 1 1 £^LTlO^I±Vcc 
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/\*— £ i nv 1 6^^Lrmsai±vcc^«^^^>^ 

f£ifJE£ftTU>5o CGBM^- 
hIIA<2A^7>h>-hAD1 2(©ta*IC««**L 
TL>3o 2A*7>K^-hAD1 2©-»(DA*«?- 

p C L KOA*«?i:»«**itl^. 

[0065] *LT* £ I N V 1 4£>ii5±lrt<>f 

>n-^INV17$Ht, — 7— KttDWLB 
■H©7>Ky-hAD1 2*5J:t;a«a> , 7— K«WL 
■BB07>Ky-hADl, -0)»A**T-(c»|B4 
tLTl^So ftifc>*>* ^S-^^U^i/DMCM^h^ 

— K^bBXy ttJ Lfi^-3&<WM ASKi LT9 — KtBOT 

[0066] B9o>ssefl)«#a^a>»if**. 
1 oic^-Tcfc 5 I-, 0 □ '^i^c l ka<p — u^;kc 

*u BfwMASKAWu^fty, aaR9-K 

Af-hCGM, CGBMj&<»S#J8U:fcy. ^<Dfc£ 

jl jfs-e^miDBLii/wi/^H:, v^—Mv 

h8DBLB[iP-^n:K7'<.?*^o c+ucj; 

ai i^Ltf-^ ru t<m$&-£*iT. m$&fr 

^7L, f#M^7t§tifWMASK3!)<P- 

L^<;u<tfty. «s«r7— K«wLMf7^f-f 

[006 7] CCOif^. ^S-y^UMDMCM^y 

— Ki*, a«a»^u-fe;u<fcy k^vvxsnti 1, 

NT 1 2, -f £ 13. I NV 1 4*)<}£^£;ftT^ 

-tryUcfc y < ft y . «*(c»#a^Pp1 1 w**'?- K 

* 0 coz.tit. ^ i E'J7l/^i*«a*citfM 
£ft&^> h 'J ^ ^? S R A M^y a-;i/^^P-t!Xf 

[0 0 6 8] fcUtKWLfcJ:?!::. *I40IIKI: 

«8*tfev KIMS. fciLMt^P-bX/^^ftif 
BR(=>B««a*/h* < "T « - 1 A<pJ^lcft^ 0 

[0 0 6 9] 

»#a*«ffla>/<xyu*±8S»(t*i&S*<ftu^-e. 



[0 0 7 0] *fc. BJBi^UgtCJD^t, r 7— K 

ta^r^-r ^(c-r^B#r B i^> z E | Jiz^^cfcyfi< . 
1 / 2-tM^;ucty&<-f £ct-e.. 

<v hJBa>tt«**'J**< L. »#a^«F0>>fi»«3fE*/h 
^<-r^c<t?()<pI^|cft^ 0 $f5— ^U-fe^Sffll^ 
cilery, 7-K«fc<t(;t*^hSII, 
□ -trX/<^^^rft^A<feor^. ^y-bJU^tf)^^ 

c<ta<pjgg(cft& 0 

EBBaffiWttKW] 

[0 1 ] ** * 'J !£©<7>!b 1 (DUfifcff* 
[B2] HlO)gSro^-f5>^v-hi?fcl)o 

[B3i *nmz*zypm#i**evmm<o*2owitB 

[14] 03 ©8S^Hi LR(D^ >f 5 h 
[0 5] 03a>f£K<7>S£&^B#a>$>r sv^-*— h 

[0 6] *«nicfii«i|£**yE>jttBa)ff3(omk» 

[0 7] B6 0>»Bfl>^-f 5>^IB*lHlKa>*tt:«S* 
[0 8] B6a>SSa>»#&^B#a>*-< SV^**— h 
[0 9] f «ni:««¥itt^ ^ U M©* 4 
[010] 0 9a>3£g<z>S£&^B#<&$-f 

[011] ^y-feJU^fiJfflLTtt^aJL^r— * 

[012] 0 1 1 (0»8<DM^fflLfc«fctf»#&^B*a> 

[013] n»ia!-(?^p^^a>m*-o^y-b;u*<«« 

0T?fc£o 

[01 4] 0 1 3 (DgSOtt^SO)^ 5 >v*f t 

mitotan 

R D C-P^f3-? 
CDC-"*5ATa-y 
WL 1 -WL 4- r7— 
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BL k, BLBk, BLm. B L B rrv fcf V h j& 
D B L, D B L B — $f 5 — fcf^ 

MC1k~MC4k-j*^'J-tr;u 

DMC1-DMC4, DMCM-'-^S— ^^E'J-tryU 
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